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1Abstract
Factor shares computed from National Income and Product Accounts (NIPA’s)
data diﬀer substantially across countries. This fact is puzzling since factor shares
are key parameters in the Cobb-Douglas production function, one of the functional
forms most widely used to describe the aggregate production possibilities of an
economy, and technology is commonly assumed to be the same across countries.
Gollin (2002) proposed a solution to this puzzle, arguing that cross-country dif-
ferences in factor shares are largely due to diﬀerences in how the income from the
self-employed is accounted for in the NIPA’s data. This paper proposes a method
for estimating factor shares using repeated cross sectional household survey data
containing detailed information on household income by source. It then applies
this method to the case of Mexico, a country where the factor shares of labor and
capital are almost the opposite of those in the United States. In particular, it uses
data from every available household survey representative at the national level,
corresponding to the years 1968, 1977, 1984, 1989, 1992, 1994, 1996, 1998, 2000
and 2002. The application of this method yields the following results: (i) factor
shares in Mexico have been relatively constant over the time period analyzed;
and (ii) factor shares in Mexico are much closer to those in the United States
than the NIPA’s data suggest, with labor accounting for about 60% of income
and capital for the other 40%. The paper then considers the implications of the
diﬀerences in factor shares obtained from NIPA’s data and from household survey
data in four areas of economic research: (i) the functional or factorial distribution
of income; (ii) growth and development accounting and the analysis of the sourcesof growth; (iii) the calibration of static and dynamic general equilibrium models
and the computational experiments obtained from them; and (iv) the speed of
convergence to the steady state in the optimal growth model and to the balanced
growth path in a certain class of endogenous growth models.
Keywords: Factor Shares, Economic Measurement, National Income and
Products Accounts, Household Survey Data, Functional Distribution of Income,
Neoclassical Growth Model, Growth Accounting, Calibration, Convergence.
JEL Classiﬁcation: E25, O47, E131. Introduction
One of the best known empirical regularities in economics is that the shares
of income accrued to labor and capital are roughly constant over long periods of
time.1 In particular, for developed countries over the last half century, the income
share of labor has been between two thirds and three fourths, and the income
share of capital has been and between one third and one fourth.2 This fact can be
seen in Figure 1, which depicts these two factor shares for the case of the United
States during the period 1959-2002:
[INSERT FIGURE 1 HERE]
It is also well known that there are signiﬁcant diﬀerences across countries in
factor shares obtained from the National Income and Product Accounts (NIPA’s)
data. Furthermore, these shares diﬀer in a systematic way, with higher per capita
income countries tending to have a higher share accruing to labor.3 These two
facts are presented in Tables 1a-1c, which show the income share of capital for
1Whether factor shares are exactly or approximately constant is a matter of controversy.
This is a key issue given the implications that a unitary elasticity of substitution between labor
and capital has for several economic models. The recent contributions of Duﬀy and Papageor-
giou (2000), Bentolila and Saint-Paul (2003) and Antras (2004) provide evidence against the
hypothesis of a unitary elasticity of substitution and, thus, constant factor shares. This paper
is concerned with explaining the signiﬁcant diﬀerences across countries in factor shares, rather
than with the related question of whether factor shares are exactly or approximately constant
over time for any given country.
2The terms income shares and factor shares are used indistinctly throughout this paper.
3See Gollin (2002) for systematic evidence on this point.diﬀerent groups of countries. As can be seen, higher per capita income countries
(OECD and East Asia) have, on average, a lower capital share than the group of
Latin American countries which have lower per capita income.4
[INSERT TABLES 1a, 1b AND1c HERE]
The fact that factor shares have been relatively constant over time has led
several authors to postulate that the production possibilities of an economy can
be adequately described by a Cobb-Douglas aggregate production function of the
form:





where Yt is output, At is total factor productivity (TFP), Lt is labor, Kt is capital,
and α and β are constant parameters. It can be easily shown that with competitive
factor markets these two parameters correspond to the shares of income accrued
to labor and capital, respectively. As a result of its empirical support and analyt-
ical tractability, the Cobb-Douglas production function has been one of the most
widely used functional forms in economics, both in applied and theoretical work.5
It has been argued and commonly assumed in the economics literature that
technology should be the same across countries. Thus, given that factor shares
4It is important to notice that the periods analyzed for the diﬀerent groups of countries are
not the same. Nevertheless, given that factor shares are relatively constant over time, this fact
should not matter when comparing them across countries.
5At a theoretical level, the Cobb-Douglas production function has been shown to be quite
general. For example, Houthakker (1955) proved that this type of aggregate production function
can be obtained by aggregating ﬁrm- or plant-level technologies with ﬁxed coeﬃcients which are
distributed according to a Pareto distribution.are fundamental technological parameters in this functional form, it is puzzling
why do factor shares obtained from the NIPA’s data diﬀer signiﬁcantly across
countries.
Even if the production possibilities of an economy are described more accu-
rately by an aggregate production function with a constant elasticity of substitu-
tion (CES) diﬀerent than one, it is still puzzling why these shares are so diﬀerent
across countries, since they are the main categories of the functional or factorial
distribution of income. Thus, the variation across countries in factor shares ob-
tained from the NIPA’s data also implies vast diﬀerences in the way income is
distributed between the two main factors of production.
A solution to the puzzle of the cross-country variation in factor shares has been
proposed by Gollin (2002), who showed that once NIPA’s data are adjusted for the
diﬀerences in how the income from the self employed is classiﬁed, the diﬀerences
in factor shares across countries are greatly reduced. Furthermore, once factor
shares obtained from the NIPA’s data are adjusted, the variation that remains is
not related to the level of per capita income.
This paper proposes an alternative method for estimating factor shares that
explicitly takes into account the problem posed by the income from the self-
employed, as well as income from those informally employed. This method uses
repeated cross sectional household survey data, representative at the national
level, which contain detailed information on household income by source. In
particular, the method relies on the fact that these surveys collect data on all
sources of labor and capital income (i.e. the classiﬁcation of income sources isexhaustive), and that the occupational choice of every member of the household is
known. Thus, the shares obtained from these data should not be aﬀected by the
income of those informally employed, given that they are still captured as such
by the household survey. Furthermore, labor income for the self employed can be
imputed based on individual observable characteristics contained in the survey.
The paper then applies this method to the case of Mexico, a country where
factor shares of labor and capital are almost the opposite of those in the United
States. In particular, it uses data from every available household survey rep-
resentative at the national level, corresponding to the years 1968, 1977, 1984,
1989, 1992, 1994, 1996, 1998, 2000 and 2002. It then compares the factor shares
obtained using the NIPA’s data and the household survey data.
The results from applying the method proposed in this paper show that: (i)
factor shares in Mexico have been relatively constant over the time period an-
alyzed; and (ii) factor shares in Mexico are much closer to those in the United
States than the NIPA’s data suggest, with labor accounting for about 60% of
income and capital 40%. Thus, this paper’s results are consistent Gollin’s (2002)
ﬁnding that the variations across countries in factor shares are largely due to dif-
ferences in measurement and accounting practices (i.e. how the income from the
self employed and from those informally employed is classiﬁed), rather than to
diﬀerences in technology.
The paper then develops the implications of the diﬀerences in factor shares
obtained from the NIPA’s data and from the household survey data in four ar-
eas of economic research: (i) the functional or factorial distribution of income;(ii) growth accounting, development accounting and the analysis of the sources of
growth; (iii) the calibration of static applied general equilibrium models and dy-
namic stochastic general equilibrium models, and the computational experiments
obtained from them; and (iv) the speed of convergence to the steady state in
the neoclassical optimal growth model and to a balance growth path in a certain
class of endogenous growth models. It is shown that the diﬀerences in the factor
shares obtained from the NIPA’s data and from the household survey data have
far reaching consequences in all four areas of economic research.
The rest of the paper is organized as follows. The next section discusses the
method used to obtain factor shares from NIPA’s data. Section 3 then describes
the method proposed to estimate factor shares using household survey data. Sec-
tion 4 contains the empirical results for the case of Mexico. Section 5 develops
some of the implications of the diﬀerences between factor shares obtained from
the NIPA’s data and from the household survey data in terms of the factorial dis-
tribution of income, growth accounting, the calibration of economic models and
the speed of convergence. Section 6 summarizes the main ﬁndings of this paper.
Finally, the Appendix describes in detail the data used in the paper.
2. Factor shares from NIPA’s Data
In principle, Gross Domestic Product (GDP) can be obtained through three diﬀer-
ent methods: (i) the production approach; (ii) the expenditure approach; and (iii)
t h ei n c o m ea p p r o a c h .T h eﬁr s tm e t h o ds u m st h ev a l u ea d d e da td i ﬀerent stages of
production of all market goods and services across all sectors of the economy. Thesecond method adds up expenditures in all ﬁnal goods and services, and classi-
ﬁes these expenditures according to their nature or use into private consumption,
gross investment, government expenditure and net exports (exports minus im-
ports). The third method adds all payments to the factors of production and
divides them into payments to labor (Employee Compensation) and capital (Cor-
porate Proﬁts). The fraction of income paid to each factor is called its income or
factor share. In fact, this third method yields a measure of Net National Income
(NNI) rather than a measure of GDP. Thus, in order to obtain factor shares
from GDP one ﬁrst has to obtain NNI. In theory, to obtain factor shares from
GDP one has to follow the next steps:
1. Obtain Net Domestic Product (NDP) as the diﬀerence between GDP and
Depreciation (δ):
NDP ≡ GDP − δ (2)
2. Obtain Net National Product (NNP) as the diﬀerence between Net Do-
mestic Product (NDP) and Net Factor Payments (NFP) from abroad:
NNP ≡ NDP − NFP (3)
3. Obtain Net National Income (NNI) as the diﬀerence between Net National
Product (NNP) and Indirect Taxes (IT):
NNI ≡ NNP − IT (4)4. Divide Net National Income into Employee Compensation (EC) and Cor-
porate Proﬁts (CP):
NNI ≡ EC + CP (5)
In practice though, most countries use one or both of the ﬁrst two methods
(the production or the expenditure approach) to obtain GDP, while only a few
of them obtain an independent measure of Net National Income using the third
method (the income approach). The main reason for this is that data on corporate
proﬁts, one of the two main categories into which Net National Income is divided,
are scant or absent altogether for most countries.6
Despite the above, most countries still produce and report a division of GDP
into labor and capital income. In order to obtain this division, countries typically
obtain Employee Compensation directly and obtain a measure of capital income
as a residual. Thus, capital income is deﬁned as the diﬀerence between GDP,
obtained using one of the ﬁrst two methods, and Employee Compensation (EC),
Depreciation (δ), and Indirect Taxes (IT).7 In practice, to obtain factor shares
from GDP most countries follow the next steps:
1. Obtain GDP through either the production side or the expenditure side.
2. Obtain Employee Compensation (EC) and Indirect Taxes (IT) directly.
3. Obtain a measure of capital income, called Gross Operating Surplus (GOS),
6Incidentally, the absence of data on corporate proﬁts is a major drawback for policymakers
in these countries.
7In fact, countries also diﬀer in this regard, since some substract the depreciation and others
do not.as the diﬀerence between GDP and Employee Compensation and Indirect Taxes:
GOS ≡ GDP − EC − IT (6)
Gross Domestic Product is then decomposed into Employee Compensation,
Gross Operating Surplus, and Indirect Taxes. The measure of capital income
from NIPA’s data obtained in this way is a residual, so by deﬁnition it includes
corporate proﬁts as well as all income that is not explicitly classiﬁed as Employee
Compensation.
Given that low per capita income countries typically have a large share of their
workforce either self employed or informally employed, their incomes are likely
to be incorrectly classiﬁed as part of the Gross Operating Surplus. Thus, once
the diﬀerences in accounting methodologies across diﬀerent countries are clear, it
becomes evident why countries with low per capita income have, on average, a
lower labor share than high per capita income countries. The question that arises
naturally then is how to adjust the NIPA’s data to correct for these diﬀerences in
accounting.
In order to solve this measurement problem, Gollin (2002) proposed adjusting
t h eN I P A ’ sd a t af o rt h ed i ﬀerence across countries in the share of income from the
self employed. In particular, all income from the self employed should in principle
be included in a category of the NIPA’s denominated Operating Surplus of Private
Unincorporated Enterprises, or OSPUE. By convention of the System of National
Accounts, income from the self employed is not to be classiﬁed as labor income but
instead should be classiﬁed in the OSPUE category. Gollin (2002) then proposedthree methods for adjusting the NIPA’s data to account for the income from the
self-employed: (i) attribute all OSPUE to labor income; (ii) divide OSPUE into
labor and capital income according to the shares implied by the NIPA’s data; and
(iii) use data on the composition of the workforce and impute wages to the self
employed using the average wage in the NIPA’s employee compensation data.
Once these adjustments are made to the NIPA’s data, the cross-country varia-
tion in factor shares is greatly reduced. Furthermore, the diﬀerences that remain
after the adjustment are not related to per capita income. This suggests that
diﬀerences across countries in factor shares are largely due to diﬀerences in mea-
surement and accounting practices (i.e. how the income from the self employed
and from those informally employed is classiﬁe di nt h eN I P A ’ sd a t a ) ,r a t h e rt h a n
to diﬀerences in technology.
Unfortunately, many countries do not have or report the OSPUE category, so
it is impossible to adjust the NIPA’s data. Moreover, it is possible that some of
the remaining diﬀerences across countries in factor shares after the NIPA’s data
have been adjusted for diﬀerences in how the income from the self employed is
classiﬁed could be due to related measurement and accounting problems, such as
diﬀerences across countries in the income from those informally employed.
2.1. The Case of Mexico
Mexico is one of the countries for which the category of OSPUE is not available.
Instead, a classiﬁcation if provided in the NIPA’s data according to which GDP is
divided into three categories: Employee Compensation, Gross Operating Surplus,and Indirect Taxes.8 While several other countries provide a similar breakdown
of GDP, the case of Mexico is a particularly interesting for several reasons. First,
despite its geographical proximity and its strong commercial and investment ties
to the United States, the factor shares of these two countries obtained from NIPA’s
data diﬀer substantially.9 In fact, as the following table and ﬁgure show, Mexico’s
shares are almost the opposite of those in the United States:
[INSERT TABLE 2 HERE]
[INSERT FIGURE 2 HERE]
Moreover, despite the increasing integration of the Mexican and the U.S.
economies over the past decade, beginning in 1994 with the enactment of the
N o r t hA m e r i c a nF r e eT r a d eA g r e e m e n t( N A F T A ) ,t h e r ei sn oe v i d e n c ei nt h e
NIPA’s data that the factor shares of the two countries have become more sim-
ilar.10 The discrepancy in factor shares has in fact been noticed for some time
in the literature, as exempliﬁed by the following quote from Kehoe and Kehoe
(1997):
“One disturbing feature of the Mexican data compared to the U.S.
data is the diﬀerence between the share of returns to capital in the na-
8In Spanish, these three categories are known as Remuneración de Asalariados, Excedente
Bruto de Operación and Otros Impuestos a la Producción.
9This fact is pervasive throughout Latin America, and not just a phenomenon particular to
Mexico.
10See Chiquiar and Ramos Francia (2004), Cuevas, Messmacher and Werner (2002) and Torres
and Vela (2003), for evidence about the increasing integration and synchronization of the U.S.
and Mexican economies after 1994.tional income of the two countries. In Mexico, this number is about 70
percent (330 trillion out of total factor income of 460 trillion), whereas
in the United States, it is about 25 percent. (...) One approach to han-
dling these data–the one taken in the models discussed here–is to
accept the data at face value and to calibrate the production functions
accordingly. Another approach is to look for reasons why the two cap-
ital shares are so diﬀerent. Some possibilities are diﬀerent treatment
of the earnings of self-employed workers in the two countries, diﬀerent
composition of national output, higher monopoly rents in Mexico, and
more black market labor in Mexico. Whatever the cause or causes, the
comparability of data across countries is obviously a serious issue that
requires more research.”
Given that these factor shares are key technological parameters, it is puzzling
why they diﬀer so much across these two countries. In the words of Gollin (2002),
“Why ... would the production technology diﬀer so greatly between the United
States and Mexico, whereas it diﬀers so little between the United States and
Germany or Japan?”.
It is well known that self employment and informal employment in the in Mex-
ico are widespread. For example, during the period 1998-2004, close to 24.3% of
the labor force in the country was self-employed, another 4.3% were entrepreneurs,
while around 34.8% of salaried workers were employed informally.11 According to
11See Encuesta Nacional de Empleo (ENE), or National Employment Survey. Instituto Na-
cional de Estadística, Geografía e Informática (INEGI). Self employed workers are termed Tra-the oﬃcial statistics, the magnitude of the informal sector of the Mexican economy
averaged 12.4% of GDP over the period 1993-2002.12 These facts are depicted in
the next ﬁgures:
[INSERT FIGURE 3 HERE]
[INSERT FIGURE 4 HERE]
Thus, given the accounting methodology followed in constructing Mexico’s
NIPA’s, and given the magnitude of self employment and informal employment
in the labor force, it is not puzzling why Employee Compensation as a share of
GDP is relatively small in Mexico and in other developing countries with similar
characteristics. Nevertheless, without data on OSPUE, the problem of how to
adjust the NIPA’s data on factor shares remains. The following section outlines
a method for obtaining factor shares from household survey data that explicitly
takes into account the problem of the income from the self-employed as well as
from those employed informally.
3. Factor shares from Household Survey Data
The interaction between household survey data and aggregate data is not new.
Household survey data are typically collected less frequently than (e.g. every two
bajadores por Cuenta Propia, enterpreneurs are termed Patrones, while those considered as
informal employees work without a written contract or with a temporary contract. While this
last deﬁnition is arbitrary, other alternative dseﬁnitions such as the absence of social security
beneﬁts yield a similar share.
12See INEGI (2004). Cuenta Satélite del Subsector Informal de los Hogares.to ﬁve years) NIPA’s data. Thus, they are not used directly in putting together the
quarterly and yearly NIPA’s. Nevertheless, household survey data are regularly
used to check the consistency of the NIPA’s data. In particular, the growth rate
of total expenditures obtained from household survey data is regularly compared
to the growth rate of consumption from the NIPA’s data, as is the composition of
expenditures by categories with the composition of consumption.
T h ec h o i c eo fw h e t h e rt ou s em i c r o d a ta (such as household survey data or
ﬁrm or plant-level data) or aggregate data (such as the NIPA’s) in order to obtain
estimates of the parameters needed to calibrate diﬀerent economic model has
been largely data-driven. In particular, some parameters have been obtained from
NIPA’s data given that they are readily computable from them. This has been the
case, up to now, with the labor and capital shares of income. More complicated
parameters which cannot be directly obtained from the NIPA’s data are either
estimated from microdata or are obtained from previous microeconometric studies.
This is the case, for example, with the intertemporal elasticity of substitution.13
There is in principle no reason why factor shares cannot be computed from
microdata. Whether NIPA’s data or household survey data are used to obtain
a given parameter, the results obtained from each type of data may diﬀer sig-
niﬁcantly. Moreover, the computational experiments from calibrated models are
sometimes highly sensitive to the actual choice of that parameter. Thus, factor
shares are important parameters whose measurement deserves careful attention.
13Regarding the latter approach, Hansen and Heckman (1996) have criticized the calibration
methodology, since there is a wide variety of point estimates of the same parameter available in
diﬀerent studies. Thus, one cannot speak of the elasticity of substitution.The theoretical basis behind this methodology is straightforward. The ﬁrst
part relies on the fundamental identity of national income accounting, according
to which total output or production of an economy should be identically equal
to total expenditure of the economy, which in turn should be identically equal to
total income of the economy. This identity is typically depicted in the circular
ﬂow model, which shows that given that all factors of production are owned by
the private agents in a market economy, total expenditure should be identical to
total income
The second part is statistical sampling theory. In particular, household survey
data collected through random or stratiﬁed sampling that are representative of
t h ep o p u l a t i o na tt h en a t i o n a ll e v e li np r i n c i p l ec a nb eu s e dt oo b t a i nu n b i a s e d
and consistent estimates of any population parameter of interest. In this case, the
population parameters of interest that needs to be estimated are the fractions of
total income that accrue to labor and capital. We next propose three diﬀerent
estimators of the parameter corresponding to the share of income that accrues to
labor.14
Let wi be total household income from all labor sources, yi be total household
income and θi be the weight of inﬂation factor, where i is the index of households,
i =1 ,...,n. We can then obtain three diﬀerent estimates of parameter ˆ α, namely,
the share of labor in total income. The three diﬀerent estimators are:
14Under the assumption of constant returns to scale all income should be exhausted as pay-
ments to labor and capital, so the capital share can be obtained as a residual once the labor
























where A is the set of households in the middle of the income distribution (i.e.
those households located between the 45th and the 55th percentiles of the income
distribution). The ﬁrst estimator adds up total labor income across all households
and then divides it by the sum across all households of total income.15 The second
estimator ﬁrst computes the labor share for each household and then averages
these shares across all households.16 The last estimator of the share of labor
i nt o t a li n c o m ei si d e n t i c a lt ot h es e c o n do n e ,e x c e p tt h a tt h ea v e r a g ei st a k e n
just for those households located in the middle of the income distribution. The
15Given that the ﬁrst estimator is a ratio of sample means, the variance of this estimator may


















For more details see Goldberger (1991).
16In fact, it can be shown that the ﬁrst estimator is equal to the second estimator, except for
t h ef a c tt h a ti nt h eﬁrst estimator each household’s labor share is weighted by the share of that
household’s income in total income.purpose of this last estimator is that the estimate will not be aﬀected by extreme
observations and that the standard errors of the estimates may be smaller.
3.1. Limitations of the Proposed Methodology
When dealing with household survey data, it is necessary to address certain prob-
lems which do not arise when using aggregate data such as the NIPA’s. There
at least four reasons why the factor shares obtained from these estimates could
diﬀer from those in the population. These reasons should be seen as limitations
of the data and the proposed methodology. The four main problems are: (i) sam-
pling error; (ii) missing or incomplete; (iii) measurement error; and (iv) reference
period. We next discuss each of the brieﬂy.
In the case of sampling error, it is well known that all sample data have an error
associated with the fact that they are a subset of the population. The magnitude
of this error can be quantiﬁed through the standard error. The magnitude of the
e r r o ri nt u r nd e p e n d so nt h ev a r i a n c eo ft h es a m p l ea n do nt h es i z eo ft h es a m p l e
used.
In the case of missing or incomplete data, this could be due either to inter-
viewer, the interviewee or due to the coding process. The most troublesome if
the case of non response by the interviewee. As long as non responses are ran-
dom, this should not be a problem other than reducing the size of the sample.
Nevertheless, if certain types of households are more likely not to respond than
others, so that non-responses are non-random, then the estimates may be biased.
It is well known that in this type of survey the higher the income the less likelyhouseholds will collaborate in the survey. This, if higher income households have
a smaller labor share, this will bias the estimate upwards. This problem is known
as a selection bias or self-selection bias.
In the case of measurement error, it is well known that household survey data
are typically measured with error, either due to the respondent, the interviewer or
the coding process. Unless the data generating process of this measurement error
is described by a mean zero normal distribution (classic measurement error), the
errors won’t cancel out and the resulting estimates may be biased.
Finally, there is the problem of the reference period. The concept of GDP or
national income refer to ﬂow variables for a given period, typically a year. For
example, GDP refers to all market goods and services produced in a given year. In
turn, the data collected by a household survey refer to a shorter period, typically
a period usually referred to as the reporting period, which is not necessarily the
period in which the ﬁeldwork was performed. In particular, the surveys typically
ask questions on income during a period of several months before the survey, while
i nt h ec a s eo fe x p e n d i t u r e st h er e f e r e n c ep e r i o di sm u c hm o r er e c e n t ,u s u a l l yt h e
w e e kb e f o r et h es u r v e y .I nt h ec a s eo ft h eE N I G H s ,t h es u r v e yq u e s t i o n n a i r eh a s
a reference period between one and six months, depending on the question asked.
If seasonality is important for a time series, such as wages, then the results of the
two methods need not coincide unless the reference period is the same.4. Empirical Results
The following table and ﬁgures present the main results of the paper. Table 4
contains the three estimates for each of the surveys considered. The standard
errors are in italics below each point estimate. As can be seen from the table and
the accompanying ﬁgure, factor shares in Mexico estimated from household survey
data have been relatively stable over the period considered (1968-2002). More
importantly, these shares are much closer to the shares of developed countries,
including the United States and the other OECD countries, than those obtained
using NIPA’s data.
[INSERT TABLE 3 HERE]
[INSERT FIGURE 5 HERE]
These results support Gollin’s (2002) ﬁndings that it is diﬀerences in mea-
surement and accounting practices across countries rather than to diﬀerences in
technology. As will be argued in the next section, the implications of these diﬀer-
ences in at least four areas of economic research are far reaching.
5. Implications
This section develops some of the implications of the diﬀerences in factor shares
from NIPA’s data and those obtained from using household survey data. As
mentioned before, there are at least four areas of economic research where the
diﬀerences in factor shares have important implications: (i) the functional or fac-
torial distribution of income; (ii) growth accounting, development accounting andthe analysis of the sources of growth; (iii) the calibration of static applied general
equilibrium models, dynamic stochastic general equilibrium models and the com-
putational experiments obtained from them; and (iv) the speed of convergence to
the steady state in the neoclassical growth model or to a balance growth path in
a certain class of endogenous growth models.
5.1. Factorial Distribution of Income
The most direct implication of the diﬀerences in factor shares obtained from
NIPA’s data and from household survey data concerns economic inequality. In
particular, the factor shares of labor and capital are the main categories of the
factorial or functional distribution of income. While most of the attention in the
economics literature has been centered on the personal distribution of income,
the functional distribution of income is often used in assessing how growth is
“shared” among workers and capitalists. The diﬀerences in factor shares implied
by the NIPA’s data, taken at face value, imply that the share of labor is much
lower in countries with low per capital income. This has sometimes been inter-
preted as evidence that capital is more “exploitative” in poorer countries since it
accrues a higher fraction of income.
As a result, the conventional wisdom has been that in Mexico —as in much of
the rest of Latin America— capital is much more exploitative than in developed
countries since it obtains or “extracts” a larger share of income as “corporate prof-
its”. As argued above, the share of capital in total income obtained from NIPA’s
data does not in fact corresponds to corporate proﬁts. The direct implication ofthe factor shares obtained using household survey data is that capital and labor
in fact receive about the same share of income as in countries with higher per
capita income. Thus, there is no evidence that capital is any more exploitative in
developing countries than it is in developed countries.
5.2. Growth Accounting
In the growth accounting literature and the sources of growth methodology, the
results of these accounting exercises crucially depend on the factor shares used.
Some recent examples of these growth accounting exercises are Mankiw, Romer
and Weil (1992) and Bernanke and Gürkaynak (2002), among others. In fact,
Caselli (2004) has shown using a numerical example that these growth and devel-
oping accounting exercises are most sensible to the income share parameter (the
others being the initial capital stock, the depreciation rate, etc.). In this section
we quickly review the growth accounting methodology and reexamine the results
of the sources of growth exercises for Mexico in light of the results obtained above.
It is useful to begin with a general production function of the form:
Yt = AtF(Lt,K t) (10)
By taking the logarithmic derivative of the function above, we can obtain an





















(11)Assuming competitive factor markets, the marginal products of labor and cap-



















According to this expression, the growth rate of output can be decomposed into
a part that is attributable to the growth rate of TFP, a part that is attributable
t ot h eg r o w t hr a t eo fl a b o r ,a n dap a r tt h a ti sa t t r i b u t a b l et ot h eg r o w t hr a t eo f
capital, where the growth rates of each factor is weighted by its respective share
in output.
Given that the growth rates of output, labor and capital are readily observ-
able from the NIPA’s data, one typically obtains the growth rate of TFP as the
diﬀerence between the growth rate of output and the growth rates of labor and



















These last two expressions are important since they show that factor shares,
even if they are not constant over time, are key in obtaining the growth rate of
TFP. Thus, even if one does not assume a Cobb-Douglas production function, fac-
tor shares partly determine the results of the growth and development accounting
exercises.
Given the empirical evidence provided above both from NIPA’s data and from
household survey data that factor shares have been relatively constant, it is useful





From this expression one can obtain the level of TFP as a function of output,








In this case factor shares are constant over time and equal to the exponents
of labor and capital in the production function. The expression for the growth
rate of TFP as a function of the growth rates of output and the two inputs
can be obtained by taking the logarithmic derivative of the last expression or by













Under the assumption of constant returns to scale, the exponents of the Cobb-



















Deﬁne output per capita and capital per capita as y ≡ Y/L and k ≡ K/L.









Therefore, the growth rate of TFP is also equal to the growth rate of output
per capita minus the growth rate of capital per capita weighted by the share of
capital in total output. This is the expression used in the next section to assess
the diﬀerences in the results of the growth accounting exercise using factor shares
form NIPA’s and from household survey data for the case of Mexico.17
5.2.1. The Case of Mexico
In the case of Latin America, Elías (1992) provides a comprehensive analysis of
the sources of growth for seven economies in the region, including Mexico. One of
the main conclusions reached is that capital was the main source of growth over
the period 1940-1985 in all of the countries analyzed. The results he obtained were
largely conﬁrmed by Santaella (1998), who performed a similar analysis for the
case of Mexico. In particular, the latter documents Mexico’s growth experience
during the period 1940-1997, and reaches similar conclusions in the sense that
capital accounted for most of the growth rate of per capita output. In particular,
he found that capital per capita accounted for close to 60% of the growth rate
of real GDP per capita over the period 1950-2000, while TFP accounted for the
other 40%.
17It should be noticed that even if one uses the dual approach to growth accounting —whereby
the growth rate of TFP is obtained from the observed growth rates of factor prices— the problem
remains since factor prices are still weighted by factor shares.Another key fact documented by Elías for the Latin American countries ana-
lyzed, and Santaella in the case of Mexico, is that there has been a major slowdown
in the growth rate of the region’s real GDP after 1982. In the case of Mexico,
from 1950 until 1981 real GDP per capita grew at an average of 7.23% per an-
num. In contrast, from 1982 until 2000, real GDP per capita grew at an average
of 3.05% per annum. Given this sharp slowdown in the growth rate of real GDP,
some of the questions that naturally arise are: What produced this slowdown?
Which factor or factors of production have been responsible, or has TFP been the
culprit?
The received knowledge derived from the growth accounting methodology and
sources of growth exercises using the factor shares from NIPA’s data is twofold.
First, capital has been the largest contributor to output growth in Latin America.
Second, the slowdown or fall in the growth rate of per capita output after 1982
w a sm a i n l yt h er e s u l to fas h a r pf a l li nt h eg r o w t hr a t eo fT F P .I nf a c t ,f o rs e v e r a l
years the growth rate of TFP is found to be negative. Both conclusions largely
rest on the relatively large income share of capital for Mexico and the other Latin
American economies ’, which on average is around 60%.
We next repeat the growth accounting exercise described in the previous sec-
tion but using the factor shares obtained from the household survey data. The
data for output, labor and capital for this exercise were obtained from the Penn
World Table, Version 6.1, so it can be easily replicated.18 The total population
in the country is used as a proxy for the labor force, while capital is constructed
18See Heston, Summers and Aten (2002).from the investment series using the perpetual inventory method. As the next
tables and ﬁgures show, the results from the growth accounting exercises using
both the NIPA’s data and the household survey data stand in sharp contrast.
[INSERT TABLE 4 HERE]
[INSERT FIGURE 6 HERE]
The two main implications of using the factor shares obtained from household
survey data in this growth accounting exercise are as follows. First, capital per
capita has accounted for less than 30% of the growth rate of real GDP per capita
in Mexico over the period 1950-2000, while TFP has accounted for over 70%.
Second, the slowdown observed in Mexico and the Latin American region was
mainly the result of a sharp fall in the growth rate of capital per capita after
1982, rather than as a result of a low or even negative growth rate of TFP.
Thus, in contrast to the growth miracles experienced by several South East
Asian economies during the 1960’s and 1970’s, which were mainly the result of
capital deepening, in Latin America the main driver of growth during the same
period was total factor productivity. In turn, the economic disaster of Mexico and
most of the countries in the region during the 1980’s, a period commonly known
as the lost decade, was largely the result of a sharp fall in capital accumulation
rather than a fall in TFP as had previously been concluded.19
19See Young (1995) for evidence on the South East Asian growth experience.5.3. Calibration
Many calibrated economic models and the numerical experiments obtained from
them rely on an aggregate production function, typically of the Cobb-Douglas
form. Thus, factor shares are key parameters in the calibration of static applied
general equilibrium (SAGE) models20 as well as stochastic dynamic general Equi-
librium (SDGE) models.21 Furthermore, the results of these calibration exercises
and the numerical experiments obtained from them are often highly sensitive to
the factor shares used.
As mentioned above, there is no widely agreed methodology about which is
the most appropriate method to obtain the key parameters needed to calibrate
these models. In some instances they are obtained from NIPA’s data, such as with
the factor shares. In other, they are obtained from household survey data, such
as with the intertemporal elasticity of substitution.
The implication of the factor shares obtained using household survey data is
that the conclusions drawn from these calibration exercises may be either rein-
forced, debilitated or overturned, depending on each model. We next look at a
very simple model and explore the consequences of the diﬀerences in factor shares
20See, for example, Kehoe and Serra (1983, 1986) and Kehoe and Kehoe (1994a, 1994b). The
models in these papers are calibrated using as factor shares those obtained using NIPA’s data
from Mexico, despite the signiﬁcant diﬀerences with the parameters obtained using NIPA’s data
in the U.S.
21See, for example, Bergoeing, Kehoe, Kehoe and Soto (2002a, 2002b). The model in these
papers is calibrated using as factor shares the parameters obtained using NIPA’s data from
countries with high per capita income, such as the U.S.obtained with NIPA’s data and household survey data.
5.3.1. Factor Shares and the “Lucas Paradox”
In a very inﬂuential paper, Lucas (1990) argued that the observed diﬀerences in per
capita income across countries imply diﬀerences in rates of return to capital that
are far too large to be consistent with observed capital ﬂows under the assumption
that there is capital mobility. In particular, he used a simple numerical example
which assumed a common constant returns to scale technology across countries.
This observation, termed the “Lucas Paradox”, has led to a series of potential
explanations that could account for this apparent puzzle.





Assuming competitive factor markets and under constant returns to scale, the




Substituting for capital from equation (18), one reaches an expression for the






Given the assumption of a common technology across countries i and j, the
above expression implies that the ratio of the rates of return to capital betweenthe two countries is a function of the ratio of outputs per capita and the (common)















Rather than questioning the assumptions that lay behind the exercise (e.g. a
common technology, complete capital markets, perfect capital mobility) there has
been a series of paper that have sought explanations for what may account for the
paradox, such as countries which are serial defaulters with their sovereign debt.
Although Lucas assumed the same technology across countries, he avoided the
issue of the diﬀerences in factor shares obtained from NIPA’s data by taking a
simple average of shares in India and the U.S. This implicitly assumes that neither
countries’s shares are correct, and uses instead an “average” technology.
The main implication of factor shares obtained using household survey data is
that if these shares are in fact very similar across countries, then Lucas Paradox
becomes even harder to solve. This is, if factor shares across countries are similar,
and they are actually closer to those of high per capita income countries, then the
paradox might be harder to solve since the implied diﬀerences in rates of return
are even larger than previously obtained.
To illustrate this point, we obtain the diﬀerences in rates of return to capital
implied by the observed diﬀerences in real output per worker in the United States,
Mexico and India. All the data are from the Penn World Table, Version 6.1, and
correspond to averages during the period 1950-2000.
[INSERT TABLE 5 HERE]As can be seen from this simple exercise, the conclusion reached by Lucas
(1990) that the observed capital ﬂows are far too small to be consistent with the
predictions of the neoclassical growth model (under the assumptions of a common
technology and full capital mobility) is reinforced if one uses the factor shares of
the high per capita income countries rather than the average of the low and high
income countries. Given that factor shares from household survey data suggest
that this is in fact the case, another implication if that the Lucas Paradox might
be harder to explain so the attempts thus far may have to be revised.
5.4. Speed of Convergence
One ﬁnal implication that can be derived from the diﬀerences in factor shares
obtained using NIPA’s data and household survey data concerns the speed of
convergence. In particular, the speed of convergence to the steady state in the
neoclassical optimal growth model and to the balanced growth path in a class
of endogenous growth models depends, among other parameters, on the capital
share.22 Recall that the concavity of a Cobb-Douglas production function in which
output and capital are expressed in per capita terms is given by the capital share.
Thus, the higher the share of capital, the less concave the production function
and the slower the speed of convergence.
The empirical evidence from cross country growth regressions shows that the
speed of absolute β−convergence between Latin American countries and the group
22See Ortigueira and Santos (1997) for an endogenous growth model in which the spped of
convergence to the balanced growth path depends only on technological and not on preference
parameters.of advanced capitalist countries (when there is evidence of convergence at all) is
very, very slow. Moreover, convergence in per capita income stopped altogether
or even reversed after 1982. Thus, the main implication of the factor shares
estimated using household survey data, for which the capital share obtained is
lower than when the NIPA’s data were used, is that the slow convergence is
not due to diﬀerences in technology. This fact in turn suggests that it may be
that the region is converging to a lower level steady state or to a lower growth
balanced growth path, in which case the appropriate convergence concept would
be conditional β−convergence. Alternatively, it may suggest that an endogenous
growth model for which there is no convergence in per capita income, such as
the Ak model, may be a better description of the process of the dynamics across
countries.
6. Conclusions
The paper attempted to explain why factor shares diﬀer so signiﬁcantly across
countries and proposed a method for solving the problem posed by the income from
the self-employed and those employed informally. As such, it builds up on the work
of Gollin (2002) by providing an independent and alternative method to obtain
factor shares which largely conﬁrms his ﬁndings. This paper ﬁr s tr e v i e w e di ns o m e
detail the methodologies used in constructing the NIPA’s data across countries.
It was argued that once the diﬀerences in the methodologies are understood, and
given the large share of self employment and informal employment in developing
countries, it is not puzzling why factor shares from NIPA’s data diﬀer so muchacross countries.
The methodology proposed consists basically on using repeated cross sectional
household survey data representative at the national level which contain an ex-
haustive classiﬁcation of income by source. It then estimates these shares from
these microdata using three diﬀerent estimators. In all three cases it was found
that there are large diﬀerences in the factor shares obtained using NIPA’s data
and those obtained using household survey data. In particular, it was found that
factor shares in Mexico have been relatively constant over time during the period
analyzed (1968-2002). Moreover, it was found that factor shares in Mexico are
much closer to those in the United States than the NIPA’s data suggest, with
labor accounting for about 60% of input and capital for about 40% of income.
These results are consistent with Gollin’s (2002) ﬁndings that diﬀerences across
c o u n t r i e si nf a c t o rs h a r e sa r ed u et od i ﬀerences in how countries account for the
income from the self employed. It is important to highlight that the same result
is obtained using a diﬀerent methodology. As shown before, the diﬀerences in the
factor shares obtained from NIPA’s data and from household survey data have far
reaching implications in at least four areas of research, including the functional
distribution of income, growth and developing accounting, calibration of economic
models and the speed of convergence to the steady state or to a balanced growth
path.
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This appendix describes in more detail the diﬀerent household surveys on which
the estimations are based. The paper uses data from three groups of household
surveys: (i) the 1968 Survey on Family Incomes and Expenditures in Mexico;23
(ii) the 1977 National Household Income and Expenditure Survey;24 and (iii)
the series of National Household Income and Expenditure Surveys, or ENIGHs
for their acronym in Spanish, corresponding to the years 1984, 1989, 1992, 1994,
1996, 1998, 2000 and 2002.25 In every case, the surveys are representative at the
national level. It is important to underscore that these are not the only income
and expenditure household surveys in Mexico. Nevertheless, they are the only
household surveys representative at the national level with the data available at
the household and the individual levels. In contrast, older surveys typically only
provide tabulations. Furthermore, these surveys are the most similar in terms of
methodology and, therefore, the most useful for the purpose of comparing factor
shares across diﬀe r e n tt i m ep e r i o d s . 26 We next explain each group of surveys in
more detail.
The 1968 Survey on Family Incomes and Expenditures in Mexico was con-
ducted by the Central Bank.27 Its main purpose was to collect data in order
23Encuesta sobre Ingresos y Gastos Familiares en México, 1968.
24Encuesta Nacional de Ingreso y Gasto de los Hogares.
25ENIGH stands for Encuesta Nacional de Ingreso y Gasto de los Hogares.
26These are not the only household income and expenditure surveys available in Mexico.
Nevertheless, they are the most comparable in terms of methodology and, therefore, the most
useful for the purpose of analyzing the evolution of income shares over time.
27Banco de México.to estimate income and price elasticities for certain agricultural products. The
1977 was carried out by the Department of Programming and Budget,28 with
the collaboration of the Central Bank. Although it has the exact same name as
the subsequent ENIGH surveys carried by INEGI, it is treated separately since
they do not have the same structure. These two surveys were the precedent of
the ENIGH surveys. They use the same methodology although, in general, they
contain less information. For the purpose of this paper all the data needed are
contained in every survey. We next describe the ENIGH surveys in more detail.
The ENIGHs are a series of household surveys collected approximately every
two years by the Mexican National Statistics Institute, or INEGI, since 1984.29
They provide information on the socio-economic characteristics of the household,
including budgetary data, as well as information of the characteristics of the
dwelling. They constitutes the longest running household surveys collected us-
ing a common methodology (sampling scheme and questionnaire).
Regarding the sampling scheme, all surveys use a stratiﬁed, two-stage sampling
scheme. In the ﬁrst stage a random selection , whereas in the second stage the
sampling unit are the private dwellings, while the units of observation are the
households and their members. In all cases, the sample is representative at the
national level, as well as at the rural (less than 2,500 inhabitants) and urban
(2,500 inhabitants or more) levels.
These surveys use as sampling frames the most recent decennial census or the
28Secretaría de Programación y Presupuesto.
29INEGI stands for Instituto Nacional de Estadística, Geografía e eInformática.mid-census count.30 The sampling proportion varies across surveys, but is around
1/10,000. The deﬁnitions of private dwellings and household are consistent across
surveys. The average response rate for the survey is around 85%.
All surveys were collected during the third quarter of the corresponding year,
typically between the second week of August until the second week of November.
This characteristic of the surveys insures their comparability over time to the
extent that income seasonal patterns are constant.
Most information is collected through a direct personal interview with the head
of the household over a seven day period. The reference period depends on the
particular question asked. In the case of labor income, all questions refer to each
of the six months prior to the month when the person was interviewed.
As mentioned before, the categories of income included are exhaustive and
their deﬁnition if consistent over time. Household income is divided into two
main divisions: (i) net household income; and (ii) ﬁnancial and capital income.31
Net household income is then divided into the following categories: income from
work, income from own businesses, income from cooperatives, income from soci-
eties, income from ﬁrms that work as societies, income from the rent of property,
transfers and other income.32 The work category is further divided in the follow-
ing categories: (i) wages, salaries or daily pay; (ii) piece-rate pay; (iii) commissions
30Censo General de Poblaión y Vivienda and Conteo de Poblaión y Vivienda 1995, respec-
tively.
31Ingresos netos del hogar and Percepciones ﬁnancieras y de capital.
32Ingresos netos por remuneraciones al trabajo, Ingresos netos de negocios propios, Ingresos
netos por cooperativas, Ingresos netos por renta de la propiedad, Transferencias, and Otros
ingresos corrientes.and tips (iv) overtime pay; (v) year-end bonus; (vi) incentives; (vii) awards; (viii)
rewards or prizes; (ix) bonus; (x) extra-wage, vacation bonus, other cash beneﬁts
and share of proﬁts.33
33Sueldos, Salarios o Jornal, Destajo, Comisiones y Propinas, Horas Extras, Aguinaldo, In-
centivos, Gratiﬁcaciones o Premios, Bono, Percepción Adicional o Sobresueldo, Primas Vaca-
cionales y Otras Prestaciones en Efectivo, and Reparto de Utilidades.Figure 1
Compensation of Employees and Corporate Proﬁts as a








































Source: 2004 Economic Report of the President, Table B—28. National income
by type of income, 1959—2003.Table 1a
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Source: Table 10.8, Barro and Sala-i-Martin (1995), pp. 380-81.Table 2
Labor’s Share of Income (α)

















Sources: Sistema de Cuentas Nacionales de México (SCNM), Instituto Nacional
de Estadística, Geografía e Informática (INEGI); and 2004 Economic Report of
the President, Table B—28. National income by type of income, 1959—2003.Figure 2
Compensation of Employees as a share of GDP in Mexico and
















































Sources: Sistema de Cuentas Nacionales de México (SCNM), Instituto Nacional
de Estadística, Geografía e Informática (INEGI); and 2004 Economic Report of
the President, Table B—28. National income by type of income, 1959—2003.Figure 3
Self Employment and Informal Employment as a Share
of the Labor Force of the Mexican Economy: 1998-2004
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Source: Encuesta Nacional de Empleo (ENE). INEGI.Figure 4
Informal Sector of the Mexican Economy as a Share





































Source: Cuenta Satélite del Subsector Informal de los Hogares. INEGI.Figure 5















































































































































































Source: Own calculations using data from the
National Income and Expenditure Surveys
for the years 1968-2002Table 3
Labor’s Share from
Household Survey Data: 1968-2002
Year / Estimate ˆ α1 ˆ α2 ˆ α3
1968 0.542 0.564 0.828
0.409 0.732 0.019
1977 0.613 0.644 0.846
0.421 0.771 0.037
1984 0.544 0.536 0.691
0.430 0.830 0.063
1989 0.601 0.568 0.770
0.422 1.272 0.056
1992 0.553 0.456 0.663
0.408 1.118 0.054
1994 0.586 0.621 0.714
0.427 0.881 0.058
1996 0.580 0.581 0.692
0.420 1.372 0.056
1998 0.571 0.568 0.683
0.422 0.860 0.058
2000 0.583 0.587 0.709
0.421 0.826 0.058
2002 0.581 0.602 0.719
0.419 0.719 0.052
Average 0.5755 0.5728 0.7315N.B. Standard errors are below the estimates in italics
Source: Own calculations using data from the National Income and Expenditure
Surveys for the years 1968-2002Table 4
Sources of Growth in Mexico: 1950-2000
Capital Share β =0 .66 β =0 .34











1950-2000 0.056 0.049 0.024 0.049 0.040
100% 53.6% 46.4% 30.0% 70.0%
1950-1980 0.072 0.051 0.039 0.051 0.055
100% 47.9% 52.1% 26.8% 73.2%
1982-1987 0.011 0.039 -0.015 0.039 -0.003
100% 72.9% 27.1% 46.7% 53.3%
1988-1995 0.024 0.048 -0.007 0.048 0.008
100% 69.8% 30.2% 36.1% 63.9%
1996-2000 0.065 0.047 0.034 0.047 0.049
100% 57.5% 42.5% 29.7% 70.3%
N.B Percent contributions are below the growth rates in italics
Source: Own calculations using data from the World Penn Table,
Version 6.1, by Heston, Summers and Aten (2002)Figure 6


































































































































Labor share = 0.34
Labor share = 0.66
Source: Own calculations using data from the World Penn Table, Version 6.1, by
Heston, Summers and Aten (2002)Table 5
Diﬀerences in Rates of Return Implied by the Observed
Diﬀerences in Output Per Worker for the U.S. and
Mexico and for the U.S. and India: Average 1950-2000
Diﬀerence in ROR / Capital Share 0.50 0.40 0.35 0.30
U.S.-India 14.32 54.55 142.20 511.88
U.S.-Mexico 2.28 3.47 4.69 7.04
Source: Own calculations using data from the World Penn Table,
Version 6.1, by Heston, Summers and Aten (2002).